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ABSTRACT: 

PURPOSE : To secure the harmony between the increase in 
power consumption due 

to the sub-threshold leakage current and the operating 
speed of a MOS 

transistor by controlling the substrate bias of a main 
circuit by means of a 

signal which is corresponding to the signal that controls 
the substrate bias of 
an oscillation circuit. 

CONSTITUTION: An oscillation circuit OSC1 that is 
dependent on the substrate 
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bias and shares the substrate bias and the substrate bias 
of a main circuit 

L0G1 is connected to a logic circuit, i.e., the circuit 
L0G1. An oscillation 

circuit VCLK1 that is dependent on the operation modes and 
has its oscillation 

frequency varying by the operation modes is also connected 
to the circuit L0G1 . 

Then a substrate bias control circuit CNT1 controls with 
comparison both 

circuits OSC1 and VCLK1 based on their oscillation outputs 
so as to secure the 

synchronism between these outputs. Thus the substrate bias 
of the circuit LOG1 

is controlled. As a result, the threshold value can be 
increased for a MOS 

transistor constructing the circuit L0G1 . At the same 
time, the sub- threshold 

current is reduced and the power consumption of the circuit 

L0G1 is also 

reduced. 
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wbsv rx^mssB g e n i a itfn-^xy < iv 
^LPF lfiJ:V««3S{«aifclK»PFD 
Tfc 0 . jg»l&ffiffiit«^P F D l I {J05 
( a ) co J: 3 ^085tS^tci 0 H^W-ft c: b tfTZ h . 

h. 

[0053105(a) \t-mb%m®Lfflmmx 

mre f 1 1 m^mmm^s 1 vx-hzti. * 
cofifficos(cj: o ajsJjft^s 2 1 as^-r h <t a was ^ 

4. *fc, 05 (b) fc-atW^rfiSifcayrV^ffl 

[ 0 0 5 4 ] £«A-f TX^IUKBGEN 1 ii.yT'U 

^«EK;WC^m-tl» D C - D C 3VA-^tt>5 . 

H4"CttH3«IW*-Hi8c»ffl««ll]»VC 
LK 1 iiMjfefBtfSS PLL lis J tflWFE - KMMDO 

BMcuit:j:->r«a$ivcv^*. ®jmnm?m?s 

C K 1 HficSSJHIelllBVC L K 1 coffll? 

wrbLxmrntx^z. 

[0055] £E8&LOGl£fi, l&LKX a=Sr. 16 
-ecOlWP^-H^fflfl-^MODEtflS 

t-cirf^^- K^jfflitiiBMc u i izx *)mamns»p 

40 LLlcoafg*^-ft;-t4. LJt^o-C, ±0g&LOG 

LLlcO^fiJtl^CLKlfcLTaj^^itS. ^JlTJi 
^«ai^CLKl{ijg^tf 0 (OMHzA^lOOM 

h z offiKcoa ) co^r^T-J) 5 . 

[0056] CMOS'jy/^yl/-^OSC lcO^S 

aj* s i immem% plli co^ntu^ clku 
1 1 (c^isiafifflitiicfi pfdi (cAii $ n . ^aiscia 

fflitfSfl P F D 1 coffin S 2 l±D-MX 7 -f L P F 
50 1£S*U fflR/<-f7X«fe0||BGENlfcJ:9* 
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BP lfr^-fS., 
PI, BNUiCMOS'jy^^P-^OSClti 
0BLOGlt*fflfc:Sas<iT^S. H4{^-rtfc 
0, S^MrABNltiNHMOSFET 

h ft LTfcS h 5 y ifX9 ) <0 

MOSFET (f-r^HS^CNSMOSFETi:^ 

t<WWIRSii*v^VddjWftivS 10 

[0 0 5 7] miMmosvyyitxfcnWfo'^T 
x9&tLZ^mME.<nm&Zml,Xh&. 07 (a) 
#NMOSO*£T'$>9, I7A>'(b) PMOSco%£ 

[0 0 58] MOShy> : JX?cr>L%^Mlim7 

(a) (b) ^idJcaw^rxfciorswkL, - 

'}T$h<r>X\ H4«0CMOS'jy^^U— ^OSC 1 20 
li«AM7XBPl, BNifci-?T**>58fiB»» 
*mi-*«EEW»S*SSB ( VC O ) co J: 3 Ki&ftf 
vl<7)^fc*>4>. 04<O|"]g&{i£<*i: UT7i-fXn 
v9Y)V-7 (PLL) ItiSSrUO. CMOS'jm 
i^l^-^O S C 1 <Ofai^jftgttfiffli6^«^cMfg§iP 

l l i c^ntij^c lk i commttmuz-^m? & x 
m&^tix^. ^mmmizxizmmsz <v 
c o > mfp l l mssoii i mizTF. Lt:mm t &m 
tz. fffim%mmm<?>&\.wm®mts£v. 
mmk<m%?ay?mmzm&-t&zt<7)X'%&PL 30 

o -y ? ^jvttRt: ± mm? h £ t **»r 

[00 59] PLLfc-^vttiflRfcrTM • -f- 
• -f - ■ A -^y-V 0 -y H • X-f- h 

•*-**K 852 5 5H*>£>|g2 6lK. 1987* 
4J!#<IEEE JOURNAL OF SOLID 
-STATE CIRCUITS, VOL 22, NO 

2, APRIL 1 9 87) £BB3!lT»*. 
[ 0 0 6 0 ] ilHSLOG 1 comft*- HcO^b 40 
(tfcfjS LX±0B L O G 1 £ ffift LT V M O S h y V 

^coMA'-rr^BPi. BNiat^. l#v^ 

PIMMilftM C U 1 fc J: -oT^iSiaateSsP L L 1 

P L L 1 c7^Siaj^C L K 1 tmtth . £ 
IBICOjftlftCfi!^. ffiiftftf 0* { 75MHzM50MH 
zt^-fbLT^-So ZtlizX"). WBL*W 7 
WBliil. 3V*»fci. 6VgKfc»<!5r"), 50 
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14 

TXBNl.cOSCili-0. 3V*>£>-0. 6VS«fcfi 

**<«r*«f (H5#88) . »«iAVr^flc^Ug 
0SSO s c l f 1 1 UfnicttT LJ3«c# f 
0 (5 0MHz) fc-Srt-*. ifc, f«t,Wll 
j§f§3sP L L 1 (OmftljC L K 1 (D&M t-$Cth . 
[006 1] at, »f^ s e-HMDOE<0«ft(Cj:0ffl 

p l l i coasma c l k i cr>® m. f 0 # 

5 0MHz*>4>l 0 0MHz£X<fr*fcai8W TX 
BPlomfitel. 6VK1. OVggfcfiK&D, 
a^\*>frxBNlc7)«<2{i-0. 6V*»A>0V^C 
^<^rl.. .Tfttc^TMOSb^y^X^L^tt 
#**<***>r (H7#JR) . ItAM7Xflc#ii 

aiusso s c i mmn. f 1 1 L*ft >kjwii Ljgama* 

f 0 ( 1 00MHz ) k— gets. 

[oo6 2] Hiaka«»PLLi<osa8aj*cLKi 

cOM«E$f Oig^MTXBP 1, BNl^Wff^S 

p l l i co^sab* c lk i nj: ->"C sfi^ w r x^ 

-fLL. -eattt^otMOSb^V^^WL^ofl 

[ o o 6 3 ] £ zx-^ LtzfmuiJjcommL f o a 5 0 

MHz, 7 5MHz, 1 0 OMH zC03ffiSt'J)S* s , 

h. 

[0 064] ^mtmX'ii. ±»LOG1<OB) 
fc*- H fc JE tT C M O S 'J y ^ V- 9 O S C 1 CO 

%mmi&ws&mz4t**tz z t vx-z h . ztuzx 

0, ±IMS&LOGlcO»#^-KtCjetT±lHl^li^: 

lt v^i. m o s i- y y vx fcommMmamzmmzM. 

[006 5] m9lZWOS\-7> : JX9<r)Y\/4 

mvx i/vya^H «^tfc{t y- b mE»»tt* 

^•t. -jKCMOS h^y^'x^^L^v^ttJi/J^^d 

fc' K5>f yrnhwxt <tth<nx'nm§mmmz%h 

*5, H9cOA.c5tB*.S:it®LT5li2t'l=l»J:3t. M 
OSh^yyx^O*>'^7Jt* J /h$< : 3r 1 ?. ^7XV 

[0066] *%w<o®wm^\mm&tf<imck. 

* J# M$*^i^&lfc»fgS§P L L 1 cO^JItilTJ C L 

k i co^&^ma^<-tm^- k* siiR-rsi t 

fciO. iEBLOGlSr^LTl^MOSh^y^ 
y a ^ KCSftBlhl LilUSS L O G 1 coimmJMMM 

ismmmmzzh. ttzmz. msmttf 
Mwzt s »i^*^iwjsiisis3ifss5P l l i mm. 
jti^jc lk i <mmmmttf&< -r&mtt*- k ^sir 

•t&^t(C £ t , 5, ±08&LOGl£fifi!cL?^6MOS 



05/14/2003, EAST Version: 1.03.0002 



1 5 

\s-7i/s>v> yw3si&s& i l o g i cwmnj] t 

[0067] Zcom=F^ltzCOi)\ miOX'$>&. 0 
10*>P2lilW£e-KMODE££fl:3-lh i&ft^SE 

&£<§jgp l l i eoasajac lk i eomsmm f o 

fcSHfcSii*: t £ co±®g&L OG l <oiB9«*<oW«S: 
PLLl«5HSB*CLKl<05raia»f OfcHtH 

a» ( = f o ) -ciw&&-frfcw?&*. a 1 otp oa 

®. P 1 \**7X V v y 3 IV YWfiffih 6 «8TO±EI 

BLOGiwifflHfc&'C**. iwidfciimiLOG 
OfcSLTHtCfciOT, PlttPOfcTfrfcfc*. 

&£o;frtyxy visziV mmzx 4AHW8ST 0*5 
=5rO«m-<7)Jl9*^P 0«ICi5o'UTt^. ±(HS& 
LOG l#ttfl5«»*f OtS^S^fcBWHH*: 
Hf^X y y 3/P J: 6«*iffllT±ia»L OG 

[0068] z\<ry%m±-*r7x v~,isn)v FSgforas 

[0069] ±BBLOGl<0lWts*-FfcJ6 

fc±iaM log i col# ^mm^mz-^h xo\z& 
mmizmmixz>nx\ zmmwsfthVLosTrfW 

[00 70] H4(Cfc^Tll3cO±|Bl^LOGl(cWJ6 

-$h\><rAt2\-h<r)KK-nw-\-XfohhK nand 

bz^\i*tit>tfm!.m$k£ ^xm&ztuzmmy- v 
mzijimx'zz. iJt. mmtcMo smmmfX'% 

<, NMOSh?yy'X?cO;*£>|>^aPMOS N?y 

^^-5h7> y*x 9 &&Ai*mR i>X\\ £ . 
m 4 £ f t * C M O S 'J y /3t y y - ? O S C 1 a C M 
OS'jy/*i^-?T-&<T*>. S«A-f TXT'-ecO 

[007 1 ] hi m®4m<7>9mM&9mt&fiLitx7) 
cMosmm^-tmmmx'hh. pisiisi 1 1 
ffmmm<o-miz n >7x/u io9t P >7x/i, 1 1 o tm 

^ytststfitsi 03. 1 04. 07&j:y 

f-YW(M\ 1 2A^=5rSPMOSh5yvX^^\ 
P ^x/UOSfflfclin +SOY-X 4 y&ilJ^*$ 1 
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05. 106. ^-MBffil 0 8fcJ:tfy-hBKtJU 
1 3a»&&£>NMOS by>i?X-?tfW®.Zh.X^&. 
ZlXs PMOSb7yy'X^tNMOSh7^^ 

fc^tcam^n^^di oo. loi. 10 2**$ 
A$jvat*. ia*$ix-o^A\ PMosi7y->'x 

^tNMOSh^yy'X:? tzmfcJU Tx £ 

». _b*<7)BP 1 , B N 1 3&^<«f tf5^x;HB«fc««S 

[0 072] tCTSUfcttCttpWflMBVW* 
10 i£l;:nSSt£Jfl^-Ci>«}:v\ ttMl UinCrx/P 
i: P '7x;L'<7)M775:fflv%7t > y-f y7x;^Jt(c^oTV> 
n-)i;H0 9itlip7x;H 1 OMihhfr 
-*&»ti:fta-fl:L^^y/^'7x;|,ffljiT'i«tv\ 
fcMMiTM • xx • xx • y- • y-. ^-/'ixh 

• ^■f?-^-^'-X *2 4 8K36»fe»2 
49H. 1 989^2^ ( I SSCC Digest 
of Technical Papers. pp.2 
48-249. Feb. 1989) iZimZtlX^Z 

x o %EM<?x.>i>m&<?>M o s h ^ y y*x ^ ^. r-f • 

M*»^3 8K, 1 992^( 1 99 2 I EDM T 
echnical Digest. pp35~38) 
IzSMZtlX l ^ J: 9 =5: S O I ffi&cOM O S hy>i?x 

[0073] j^osot«cia»i&<-f rxcoffla. n 
Mosh^yy'x^to^-ca ov OT««ffi€r. 
PMOSh5y>-'x^T-a±|BlS&(7)«jSflLE (ffilitf. 
1. 0V) fil±0«fi[i*feiT^i36«. NMOS hy 

yisxfh&wtPMOsyyyi/xfco&watmw 

30 »P NWt-&lz)Wjft->U TXtffrfrhUftizdM LX 

hxw mz. wmufvv rxm^m^ ( o . 

6Vgjg) *ai*^«^J4ttlMBi:3EKia«y-^ 

m^a/h^Mw. MWiA^JiJaaiJ-r*^'* o , m 
rx z EMu-r s .r t *inrggi; & & . 

[0074] C<^*^. -iMC, L#V^tt<03^^T 
x^g( ( S«A'^f 7 x fcJtt 4 L S >- ^ttSff coSft^ 

ft) ajiiass^*^rxffi«t-7c^<^4co-c^j;< 
Mos^yy'x^LMMi^jffliT-^s., 

40 %h<vx\ fmskmm-^>m^KW^.^rx<niz 
Mzmvjmttf-mK^h^omgtfhh . 

[ O 0 7 5 ] S t» J^L^SUfe^"]^^^'^ TX^r 
fflv »T±H»*«W- h M O S h 5 y v** <0 L % 

MOS b^yy'X? (/tt^asOIMOSFETT*. 

-e^y 'j 3 y»*:±(c y >j a >&frfrt>m&mtzim s 

iX!tmffi^W-ri>SO I MOSFET) T±®»£»|£ 

m&%t\ ±m(r>iz\mzmx'Z&m-iztffi. 

50 MirrStMi-fSCfciT-i**. 
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[0 0 76] 01 2te-O<r)i.mL0GlZ®m?)\3\ 
S&yn y^LOGl 0~~LOG3 0C#»L, *£MM 
£ iSffi L*MT$> 5 . -ootM^E- H CfeftlftSlalK 

vclki ocD^mtaiichKi otzx^xm&m® 

/D7?LOG 1 0~~LOG3 OPiWtiltMTXRY* 1 
0-BP30, BN1 0~BN3 0$:$lJWfCO|.. 16 
#*-Htfc»ajHGIH»VCLKl O^JflHfiffi^CLK 

UlS&ya y^ LOG 1 0-LOG3 OfcttJ&LTMMil 

-HttaaSHREIBVCLK 1 0, #]$l|sIj$CNT 1 
0, 2 0. 3 0, Ifc&HHS&OSCl 0, 2 0, 3O{J0 
4 o 3rfit&£ fc 4 £ i: 4 . 

[0077] £a£ft&TCtt, HlfS^o-y^LOGl 0 

~log3 o<o««am r^a-en^iUAitci!)^- 
HflsaaiMBaRvc lk 1 o^»«aj^c lk i ot 

«fcoTiW»SivC^4. £<7)jW), ^g-ES&T'n 7?LO 
G1O~LOG3O0T. £ft.£f8j£-t4M0Sb7>" 

*Otf£>o££*iiE-t4£k* ! -C£4. 011 
itfs ±H»LOG10*«*t*MOSh5yyx^ 
CO L § v Mi©Wftro-b x LT fl&OESS:/ □ >y :? 

t>, ?H6iiis&osc i otHUfctiMost^vs;** 

o»/?CLK 1 Oldffl&LfcSK'M 7Xk&4J:3® 
W^ffla^fiSk^. iftfcJtO. fck*.tf«*Mil 
K^n^^LOGl 0~LOG3 0IBTL*VM»f4o 

£* j o. 1 5vnBat>~>fzbi-t>k* *mmmzx o 

0. 0 5VgJg(;:(K«T*#4. 
[0 0 78] fg&T-o-bXKJ^^'y^i, 

>y ? t -ti X 0 . iRWW-y r$-«Sf*l«d2S«f«l*|6l{C4 

[0079] itrieoj: a t l « >- ^i<o»**otiri4^ 
sv>k. wt£.mx'<DLz^m&£±z#>£it?&t 

1r&l>z£*)TmX'LZ^m £~Rf 4 £ k 4 t&> 

[ o o 8 o j zti hffmm^sbmiVMMZ & 1 vg 
[oo8i] 01 3{i-e^a^$-*Lxfco, y-hm 

y®f 0£fc£* LT n 4 . ttHCJBEtfJtltmft v * v D 
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Dl = 2. 0 VftigrtS L * V HSE»C J 4 K M yma 
fflMiAA l . £B l OffiiioJ: defc* « 
WE^JtKWfi^ V D D 2 = 1 . 0 V<9i§£ t * V >«t 

saBfcj:* km y«gsa»(i^A2 . £b 2amm 

&*i rt£ t 4 . ttSWE0< l VfclTlc** 
kA2. B2jftw>»iWc-JI**<$:*. 
[ 0 0 8 2 ] 0 1 2 «OHSfe0iJ'CJi#liIK7'D ^LOG 
1 0~LOG3 0Wilf-«lW^-hWIfS£M& 
VCLKI 0<OSHSaj*CLKl ozmtx^hw. 
10 HM^JjdfcEft^nv^Ci-j-ClW^-Fflaa 
%ffiEI?|VCLK2 0 s VCLK30&i£trti«kO. 
[ 0 0 8 3 ] 0 1 4 -Cli. I&ffrE- KttftSM&llIift* 
ZofStt (VCLK20. VCLK30) 

^fA?n7? SC LK 2 O&tPE-Kft 
^M0DE2 0**ft&£;ft.-O->4. 4fc, #HI8&7*n-y 
9 L O G 1 0 - 3 0 li* tl%iV%ffimo S C 1 0 - 3 
0, WWHBCNT1 O-SOSrWL-CfcO. ©JfflHHK 
C N T 1 0 Rtf 2 0 iC(tiaUc9HHBII V C LK 2 00 
»»aSACLK2 0*»ft»S*l. «OWI3I»CNT3 0(C 

CLK20. 3 0. SOfflllllSSCNTl 0. 20. 30, 
^SHKOSCl 0, 20, 3Oli04fcw-fJ:3 ! Sr«l 
*^ t & £ k 4 . 4 , ftMOi)^- KttffS 
^SUSSV CLK 2 0 IZ& *)m«?)\Bl8&7'a ^LOG 

10,20 ^mizmmix^h^imi *?mmb 

mkXh 0 ±^ Lfc»*fc x 4 £ k 4 . 
[0 084 3 £OJ:3&«Ji!<£k4£kK < £ , )#mS&7' 
n>/7, ^JitfESS^n.^LOGl 0kLOG3 0, 
30 2rfe4Oi)f^ ; e-Kfi!c^^IlIS5VCLK2 0, 3 0 

xx-mmithz\ttfX'%z>. mm. muMt&izm 

k "f 4 EK^n y ^ U y >■ 3 iU Y 0 - 7%%}* 

-y ^ (cfcv ^TftjS'Sr L # ^11015^*^^4 . 
40 [0 085] 01 203dlfWK4JVvCJS'<fcL*lrH« 
EO/<57=5f$r«iE-r4*i:, -y 9 £ k tg* 

4fc, ^t<fJc^-fcU±.>3l^ yr±fc±IiI»S: 
»«t4H(c||*$ix4i^i£gtcJ:oT±IIlSSS«IS 
O0!SrD<y^fc^fJL, £0#@SS7'D-yi?^liB!t-r 
2,hy>iSA?Z1-v7±.{Zi£.®;mWt&Z bifil* I 

[0086] 4fe, 014Ttt. tM^^-He-t^ftii 
ICIHBEIKVCLK2 0. 3 0lC«i|^L-CV^4* { , ^ 
50 3fc4tL, 81g®S8VCLK20kVCLK20, 30 
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Hj'J^MfiLx- -y V *-o»ISIH7n 9 ? ( tf , 
LOG 3 0 ) t Lfc*£fctt. #»>JM§iga { &g& 
J!M«Ji^^(i|51S57 , n , ? L O G 3 0 £<7)AiSj£»fE 

[00 87] tea. immx'\mmx3>y?L0G\ 

0. 2 0(±#a^|gai^CLK2Ot:J:0$lJ^tTV^ 

[0088] *3fe^ 012, 014Tl;H!?&:/o-/?£: 

[00 89] S-BS&T'ny^LOGl 0~LOG 
3 0{i—3COLS I^ yTtftoTt.fc^L, WSL<T)h 

tkmsa-t rx*iMflw-*M«ia» (cntio*) 
taHB'^ r^fc*s»LfcfHHa» < o sc 1 om) a* 
m&ti. ®fc*-vmm%jm®£^xim$L<?> 
+ •yy-iz.xmzm.tthmm: t&zt &x-z h . nc, 

LSvHK«-*-i:l,T«<WH3W (OSC1 0 
[00 9 0] Ell 6l£*3KB£-?>f ?D3yt a -^(: 

m^tz^crmmix'hh. *§gm%5Q\frt><n® 
fsmmamh so 2 timet- k« 5 0 3 £ n >? 

n3yh- A -^5 0 0tA^lLTUl». ^^nayt 

-IT'li. IW1^-K£iffltS^6»f^-Vffi5 0 3iil 

5 0 0rtfc*Sft^ttaj»5 0 5^aj*§^5. Ii« 
^ttigs 5 0 5«"7>f ? D3 y Va.-9 5 0 0C9««I:t£ 

[00 9 1] n$rtk$l%r5 0 5te-?4 7aa>VjL-? 
5 0 0 rtfc»B$iifc^i«t0»THWE$*iTT i> J: u 
U v-f ^o3yti-^5 0 0±T'Hfif$ixl.rD^ 



20 



?500«ojf-fc2&»K v-f ? or? ye.*-? 5000ft 

[009 2] -7-<^nrDH3-y^5 0 0t*>*^ft<f* { 
^^§-£. &fittii;85 0 5{c<fc OMrf^t- F«fr* 

h Kiwis i izmmm<mm&i) zmt%nm v c 

St 5 0 4 (±ffi< 3r 0 . gflrCSB LfcSWBSJK ■ iB9« 
^■CIWN-I.. *Jt. W^nro-fe 7-9-5 0 0 
10 ft < *?t^aiS5 0 5 

5 0 4 ax < & 0 . astcausLfciMKsa ■ rawt^ 

[009 3] *Jt. t&f^ ; e-K<i5 0 3«i:Sch'-/hc7)7 r 
[0094] 01 7ti01 6tC^U!tV-f^nayta 

20 mmx'bh. 6oo#v>f ?nrn*yt^fA 

6 0 2 H^V7X^t'<0A^^S 6 0 1 *m 

-xM^oro-fey-^SOOte. H16t^ 

[0095] ft?i?&£B3S5 0 5{iA^Jg«6 0 1 OS* 
^HSr^tTi3»). IWt-FSOS^^LTV^ 
S. 

[0096] x*sa6 o i mmmmmu 
30 ss6 o i tf&^t % iz\imftmma<>\^ < %hmft 
[0097] H&izxjjsmnwmmufi'bz ^t z t 

?D3 y h* jl-^ 6 0 O^COnfflP'bZ ^t # T 
[0098] wCOJ:o=3:m?teitii^ciO, 

t, ifm$,j)&wm-zzti)*x'%z. 
c o o 9 9 ] 0 1 Tvitametoirmb lx*-x- h 

40 ^-7>>x=3rt'<7)A^a6 0 1 ^ffl^T Slot 
?n'3yt*-# 5 o ocojtra-r^^v'g ^wUffSfS 
i><7)X-$>ti&£\,\ 

1 0 1 0 0 ] «I# ; £-K^)^iA^ga6 0 1 

t j: o a^t x-9<mmm-m*t>wc%.x'% mm 

t-tlzkitX-ti, 

50 [0101] 
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??)L£vMI£iM1^e-FMODE 1 {Zir>X$mT'£ 

- mimmmvc lk i <mm&fic l k i m 
< awt**- f zmm a a t tzt o , 

±E8SLOGlSr«UT^.5MOS h^y^'X^iOL 
S VifflS^hS < -f * i 1 h . VfXV -y^ 3 )l> F 

«8»i*inL±lilKLOG l amXtiltMtotltf. 

*m&frt>mm- vmm&mmvcLK i <oa 
m&j} c l k i ? 

az^x 1/7^3* H«SBiJftJ^ Llogi offiftttft 

[0 1 02J 

CH2 ] *«^fl!l<^W«^)fl|jStjR^H-C**. 

[03 ] *wMmmmzm&*mmzht. 
[04 ] *WR<7>mcommnmf8L**-tmx'bh. 

(06 ] i&mmmvmLtw&w rxmm* 
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